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SECTION

Following mandlbular advancement utilizing the bilateral sagittal split
osteotomy, relapse is one of the most consistent complications. The

surgical technique, as first introduced in the United States in 1956^, has
been modified many times in an attempt to reduce surgical morbidity and
to reduce the associated relapse. The procedure as originally described
included intermaxillary fixation periods of twelve weeks without any
intraosseous or rigid fixation of the fragments.
With improvements in the bio-materials available for implantation in
the oral and facial region, came the advent of rigid skeletal fixation. The
benefits of rigid fixation have far outweighed the associated increased
surgical difficulty and increased intraoperative time. Those benefits have

included decreased intermaxillary fixation, increased patient comfort, and
most importantly, increased stability of the surgical advancement.

There are a variety of types of rigid fixation available. The
purpose of this study is to retrospectively evaluate the stabilty of

surgically advanced mandibles that have been rigidly fixed utilizing
titanium mesh.

SECTION II

REVIEW OF THE LITERATURF

Problems in the stability of orthognathic surgery for dentofacial

deformities has been a source of debate and speculation over the past five

decades. Since the first reported horizontal osteotomy^, procedures have
evolved based on an anatomic understanding of the oral-facial region but
with little regard for the physiology of the area. The result has been an

immediate surgical success with a more long term physiologic response
resulting in a clinical failure. As early as 1925, it was noted that relapse

was a significant complication of mandibular surgery 3. Long term
studies have shown that the most common complication of orthognathic
surgery is a lack of stability

This lack of stability is interpreted to

mean a tendency to relapse. This relapse has also been described as

regression by some authors, but regardless of the terminology, the end
result has always been the same, an inherent tendency of the mandible and

the maxilla to return to their original preoperative positions.
The process of relapse following mandibular surgery has been shown
to be multifactorial'. The various influences on mandibular

postoperative positioning have included: A. the actions of the

muscles of mastication, B. the actions of the suprahyoid muscles, C.
postoperative condylar positioning, D. osteotomy healing physiology, E.
orthodontic treatment, F. skeletal fixation.

A. Effect of Muscles of Mastication on Mandibular Relapse

It has been suggested ® that abnormal function of perioral and
masticatory muscles (following mandibular repositioning) exert abnormal
forces on the facial skeleton. This associated "disturbance of the

pterygo- masseteric sling" has been quantified to some degree by Archer ^
who stated that the muscles of mastication will not tolerate a distortion

of more than 5 to 10 percent. An NIDR workshop reached the conclusion

that the "form and function of the craniofacial region and its development
and maintenance appear to be based on homeostatic dynamics between
neuromuscular and skeletal components". They continued to point out the
well known physiologic fact that bone yields to muscle and the muscle

adapts to its new internal and external enviroment and the varying

degrees of function ^
Three components of a mandibular advancement that would effect

muscle balance have been proposed"' . They include: 1) autorotational

movement associated with reducing vertical height, 2) ccunterclcckwise
rotational movement of the distal segment which produced a decrease in
facial height, and 3) anterior movement of the distal segment which

produced an increase in the mandibular body length. The components are
similar in that the net result is a horizontal displacement of the muscles

of mastication with a shortening of the masseter and medial pterygoid
muscles. This would also be associated with a concommittant increase in

resting length of the platysma, and the suprahyoid and infrahyoid muscles.

B. Effect of the Suorahvoid Muscles on Mandibular Relapse

Steinhauser ^ ^ states that with the sagittal split, there is decreased
relapse because the temporalis and massetter muscles remain attached to

the lateral(i.e. proximal) fragment. He feels that relapse associated
with the sagittal split is from the suprahyoid muscles, in particular, the
geniohyoid and anterior belly of the digastric. In quoting numerous
authors, Ellis

states that soft tissue tension, in particular the

suprahyoid muscles, plays a major role in skeletal relapse following
advancement, and that the "net effect" of the suprahyoid action is a
posterior distraction of the distal fragment after fixation. Others have

felt that if the suprahyoids were responsible for relapse, there would be a

proportionate relationship between the amount of advancement (i.e.
muscle stretch) and the amount of relapse

In that study of 21 patients

that had undergone a mandibular advancement, the amount of relapse
varied from 11% to 71% of the amount of advancement achieved . The

authors concluded that as the amount of advancement increased, the

absolute amount of relapse increases but that the percentage of relapse is
dependent on additional factors in addition to the amount of advancement.

As part of the controversy regarding the role of phyisiology in

mandibular relapse, the suprahoids have been suspected by many authors.
To limit the effect of the suprahyoids, myotomies have been proposed if

the intended advancement is to be more than 15% of the muscle length 5.

Schendel ^ ® proposed that muscle changes and therefore benefits of
myotomy would be minimal unless muscle changes were on the magnitude

of 25% or more . Wessberg"'^ wrote that to affect skeletal stability, a
greater than 30% increase in suprahyoid length would be required.

McNeil^ has presented three alternative possible mechanisms of
relapse some of which involve muscle influences. These mechanisms

include: 1) distraction of the condyle from the glenoid fossa at the time
of surgery, 2) condylar distraction due to healing scar tissue around the
osteotomy site, and 3) posterior migration of the distal mandibular

fragment due to tension of the attached muscles and soft-tissue during
the fixation period. Other factors in relapse that have been suggested
include: 1) continued tongue thrust behavior and the resultant class II

malocclusion, 2) condylar resorption, and 3) dentoalveolar relapse
associated with orthodontic care.

McNeil states that during the relapse period, the tendency is for
antero-superior rather than posterior movement of the proximal

fragment^. Kohn

found that immediate postoperative superior

movement of the cephalometric point gonion is associated with relapse.
He then showed a statistical correlation of the forward movement of

gnathion with inferior movement of gonion and concluded this to be

inferior displacement of the condyle. Kohn also showed a relationship
between inferior movement of gonion postoperatively and relapse at the
time of release from intermaxillary fixation.

C. Effect of Intraoperative Condvlar Positioning on Mandibular
Relapse

As much as 45% of postoperative relapse has been attributed to condylar

displacement during surgery by Schendel^® who feels that the
post-surgical position(i.e. proper intraoperative position of the condyle)
is the most critical factor in predicting and preventing post-surgical

relapse. Condylar displacement has been associated with counter

clockwise rotations and correction of open bite ^0. it has been
postulated that the condyle undergoes a posterior movement of about 80%

of the anterior movement that occured during the mandibular advancement.

In another study

75% of the condyles examined radiographically,showed

narrowing of the joint space with concommittant posterior condylar

displacement postoperatively compared to the initial immediate post
operative views. Over 50% of the condyles also showed axial changes.

Condylar resorption has been implicated to be in part responsible for
relapse associated with mandibular surgery

Patients with

radiographic condylar abnormalities had a relapse of 18% compared to
patients without condylar abnormalities who showed a relapse of 6%.

D. Effect of Bone Healing on Mandibular Relapse

The second theory of relapse as proposed by McNeil, depends on the

healing of the osteotomy site. Boyne

in his studies on osseous healing

in rhesus monkeys following a mandibular osteotomy,found that the
endosteal callus formation had taken place and was sufficiently stable at

four weeks to remove the intermaxillary fixation. McNeil's theory
assumes proximal and distal mobility after six to eight weeks of

intermaxillary fixation. Reitzik 24 found that at six weeks, in the African
Green monkey, gap healing with endosteal bone proved consistently
stronger than secondary bone healing with considerable quantities of

periosteal bone. He also showed in an earlier study

that in monkeys

"complete osseous healing" did not take place after an osteotomy for
twenty weeks. He postulated that osseous healing in the human would
take at least 25 weeks. Cellular changes in the muscle-bone and

muscle-tendon interface have shown adaptive functional changes occuring

within the usual 6 week intermaxillary fixation period 26. Those changes
include additional sarcomeres and geometric rearrangement of muscle

fibers. Tendon changes include remodeling of collage fibers 27. Healing
time is proportionate to the amount of bony interface of the osteotomy

fragments. Astrund 28 suggests that a "small contact area between the
fragments with delayed consolidation effect of the muscles" is
responsible for mandibular relapse.

McNeil's final theory of relapse is based on the muscular attachment to

the mandible following surgery, in particular, the distal fragment.
Modifications of the surgical technique have included complete stripping
of the medial pterygoid from the distal fragment for a mandibular

advancement 29. This technique allows for less relapse by "allowing the

proximal segment, with the muscles still attached, to remain in a normal,
preoperative, anatomical, and functional spatial position"

E. Effect of Orthodontic Treatment on Mandlbular Relapse

Relapse has been found not only to be surgical, as outlined above, but
orthodontic as well. It is not the purpose of this study to review
orthodontic relapse but to suffice it to say that in publications such as

Carlotti's

, orthodontic changes have accounted for relapse of up to 75%

This relapse could be related to improper or immediate preoperative rapid
orthodontic tooth movement without adequate stabilization.

F. Role of Skeletal Fixation in Relapse

In an effort to control the various relapse factors, the sagittal split

osteotomy has been modified 29,32,33 extensively. In association with
changing the surgical technique, various methods of rigid fixation have
also been developed to take the place of the conventional interosseous

wire and intermaxillary fixation. These methods include lag screws and
bone plates. The bone plates include the Champy plating system, the Luhr
plating system, the Synthese plating system, and the use of titanium
mesh. A brief description of those systems includes:

1. Interosseous Wire Fixation

The interosseous wire fixation method is probably the most well

documented for mandibular relapse. McNeil^ reports relapses of over 50%
using wire fixation of sagittal split osteotomies while Poulton ^ reported
initial relapses of approximately 80% using wire fixation and the sagittal
split technique. These were reduced to below 30% in subsequent articles
by using neck braces and posterior interocclusal splints for extended
postoperative periods of time. Some have shown relapse rates of about

30% ^ using superior border wire fixation. Yet another series of 22
patients

using interosseous wire fixation in advancement osteotomies

of the mandible showed only one patient to have relapse. Epker

using a

high and low transosseous wire, claims decreased relapse, no infection, no
bony resorption, and no condylar resorption in over 50 cases. He states

that relapse is dependent on the individual surgeon and his surgical skill.
Singer

found that in 35 patients with sagittal split osteotomy

advancements with a low (inferior border) wire, there was a decreased
antero-superior rotation and therefore less condylar displacement. In a
retrospective evaluation of 50 mandibular advancements using the

inferiorborder wire technique proposed by Booth ^6 jp 1931, Smith 37
reported a horizontal relapse of 31%.

2. Bicortical Screws

Lag screws were introduced as a method of interosseous fixation by
SpiessI in 1974. He used a techinque of 2 or 3 bicortical lag screws for

fixation of the osteotomy. Leonard ^8 notes that at that time, SpiessI
claimed to have no long term relapse when using lag screws. He notes that

the recent modifications to the sagittal split procedure, have "essentially
reduced the major drawbacks of the procedure such as condylar
displacement, short term skeletal relapse, and protracted maxillomandibular fixation".

3. Bone Plates

A comparison of two fixation techniques

, revealed a 27% relapse in

cases with high/low wire techniques compared to a 20% relapse in cases
utilizing the Champy bone plate system first proposed by Nickerson

In

a comparison of wire fixation versus bone screw fixation, Steinhauser

found 17.5 percent horizontal relapse associated with the use of

interosseous wires and only 7 percent relapse associated with bone
screws. As a major complication, they found over 50% loss of trigeminal

nerve, mandibular branch (C5-III) function. Jeter 41 described a technique
using the Synthese screw system and Kirkpatrick 42 reported 8%

horizontal relapse on eight patients 6 months postoperatively. He did
however use B-point which is prone to postoperative orthodontic
remodeling, to make his cephalometric analysis.

4. Vitallium and Titanium Mesh

Vitallium mesh plates were used by Reitzik on nine patients

He

advanced the mandible an average of 5 millimeter and claimed no post
operative relapse. The major drawback to his procedure was not only
intraoperative time, but also the need for bilateral extraoral Risdon

approaches to the mandible. Stringer previously reported the use of
titanium mesh rigid fixation in Le fort III osteotomies

Infection

With plating systems, the possibility of increased infections had to be

addressed. Infection would increase the healing time and even lead to
increased incidences of non-union. An infection rate of only 3.8%
found using Champy plates in 183 fracture patients. Luhr

was

found

3.5% infection in patients who had an open reduction with a compression
plate, 3.8% infection in patients who had undergone a closed reduction and

7.1% infection in patients who had undergone an open transosseous wire
reduction.

SECTION

METHODS AND MATERIALS

A. Patient Selection

This retrospective study included fifteen (15) patients who had

undergone a mandibular bilateral sagittal split osteotomy. Patients were

excluded from the study if they had undergone any concomittant orthognathic surgery, including Lefort procedures, anterior subapical
osteotomies, or an inferior border sliding osteotomy (genioplasty). They
were also excluded if they had not been under orthodontic care for at least

one year prior to surgery. Patient selection was based solely on the type
of surgery. No preference was given to age, sex, or race. Patients were not

specifically excluded from the study due to temporomandibular joint pain,
but none of the fifteen patients in this study presented with preoperative
temporomandibular joint disease or symptoms.

All fifteen patients underwent a bilateral mandibular sagittal
split osteotomy. The procedure was the same with all patients.
The patients had preoperative impressions which were used to make

acrylic interocciusal wafer splints. The surgical procedure was the
same with each patient, utilizing the Dal Pent and Wolford modifications

of the traditional sagittal split osteotomy. In every osteotomy, fixation
consisted of double row titanium mesh fixation with a minimum of two

five (5) millimeter screws in each osteotomy segment. Superior border

wires (24 gauge stainless steel) were placed with each osteotomy. In
every patient, the right side mandibular osteotomy was completed by the
Oral and Maxillofacial Surgery resident under the supervision of Dr. Dale
Stringer, while the left mandibular side was completed by Dr. Stringer.

C. RadloaraDhic Analvsi*

The lateral cephalometric radiographs were taken presurgically,
immediately postoperatively, and at greater than 6 months postoperatively. These were traced on acetate by two different people (D.S. and
M.E.F) at two different times. They were then averaged for the values of
preoperative, postoperative one week, and postoperative six months.

Cephalometric evaluation began by constructing a line 7 degrees superior
to the sella-nasion line. A line perpendicular to sella-nasion plus 7

degrees was then drawn through mid-sella point and extended through the
mandibular plane. The distance from this line to pogonion was then

measured.

The postoperative radiographs were aligned with the preoperative
radiograph utilizing the sellaturcica , nasion, and anterior cranial base for

orientation. An acetate tracing was then done comparing all three
radiographs for each patient.

The difference between the preoperative and immediate postoperative
measurements was calculated to be mandibular advancement. The

difference between the 6 month and the immediate postoperative
measurements was calculated to be mandibular relapse. The percentage of

relapse was determined by calculating the amount of relapse divided by the
amount of advancement. The final amount of relapse percentage was
calculated by summing the total amount of relapse(in millimeters)
divided by the total amount of advancement.

Anterior facial height changes were also evaluated. This was done by
measuring the distance from pogonion to nasion. This was done to evaluate

the amount of autorotation secondary to surgical splint removal. In those

cases where the distance at six months postoperative was greater than at
the immediate postoperative period, the amount of relapse was considered
to be zero and this apparent elongation was considered secondary to
autorotation after surgical splint removal.

D. Statistical Analysis

Mandibular relapse and percent relapse were evaluated statistically
using a one-tailed t-test to determine the level of significance of the data.

SECTION IV

RESULTS

Fifteen (15) patients were evaluated for this study. The group was

divided into nine (9) females and six (6) males. The average age for the
group was 24 years 8 months. The range was 14 years 1 month to 38 years.
Table 1 represents the mean, standard deviation, and range for the
average amount of mandibular advancement, mandibular relapse, and
mandibular relapse percent. Table 2 represents the mean, standard

deviation, and range for the average amount of change in anterior facial
height at both one week and 6 months from the preoperative value.

The average amount of advancement was 5.433 millimeters (S.D.=2.154,
p > .01), the range was 1.5 to 10.5 millimeters. The average amount of

relapse is .233 millimeters (S.D.=.372, p > .01), the range being only 0 to 1
millimeter. The mode for relapse was 0 millimeters. The resultant net

average percentage of relapse is 4.052%(S.D.= 6.082, p > .01), with a range
of 0 to 15.9%.

The one-tailed t-test of the relapse and relapse percent, using a
df =14, was completed. The t value for relapse was 2.43, the t value

for relapse percent was 2.58. The critical value or alpha point for a

level of .01 significance is 2.624.

Anterior facial height change at one week is an average postoperative
change of 4.367 millimeters (S.D.=2.24), with a range of 0 to 8.5

millimeters. The anterior facial height change from one week post
operative to six months postoperative is .533 millimeters (S.D. 1.968). The
change in anterior facial height from preoperative to six months is 3.54
millimeters (S.D. 1.968).
Graph 1 shows the frequency distribution for mandibular advancement.

Graph 2 shows the frequency distribution for mandibular relapse. Graph 3
represents the percentile comparison of mandibular relapse versus

mandibular advancement. Graph 4 presents the percentile comparison of
percent relapse to mandibular advancement. Graph 5 shows a scattergram
distribution of percent relapse compared to mandibular advancement.
Table 3 shows the mean, standard deviation, and distribution of

the age and 6 month postoperative vertical opening measurements.

SECTION V

DISCUSSION

In orthognathic surgery, more than any other field of Oral and

Maxillofacial Surgery, there are many factors involved in determining
whether a surgical procedure is a success. Obviously, as with other
procedures, intraoperative morbidity and mortality rates are the most

important primary factors. Until recently however, long term stability,
one of the most important aspects in the success or failure of a surgery,
was one of the least understood and yet least studied factors.

Relapse is dependent on many variables. Some of those include the type
of surgery (i.e. LeFort, sagittal split, two-jaw or single jaw surgery), the
type of osseous fixation, or whether the procedure involves an
advancement or setback.

For mandibular advancement osteotomies, the most important factors

leading to relapse have been identified

as: a) the amount of surgical

advancement, and b) the change in anterior facial height.
The practice of overcompensating, or setting the osteotomy fragments
in a position to allow for relapse, has been used for many years because of
the inablility to control relapse rates ranging from 40 to 80%. This has

often lead to disappointment both of the patient and the surgeon due to the
uncertainty and inconsistency in the amount of relapse.

The surgical procedure used in this study is the same sagittal split

technique used in other recent reports 5,7,13-17,46 q^, relapse (i.e. the
Obwegeser technique with the Dal pent and Wolford modifications). The
difference is that titaniurn mesh rigid fixation (rigid osteosynthesis) is
used instead of wire osteosynthesis.

Although there is a wide variety of rigid osteosynthesis systems on
the market (i.e. Champy, Synthese, Wurzburg, Luhr), the titanium mesh is

preferred due to its stability and ease of adaptability. The major

advantage of this system is that the mesh is adaptable to a wider range of
surgical situations including orthognathic surgery, trauma, and

reconstructive surgery. This ease of adaptability helps assure proper

intraoperative repositioning of the proximal osteotomy segments including
the condyle. The superior border wire, which in the past was used as the
sole method of fixation, is now used simply to prevent lateral bowing of
the proximal fragment. The superior border wire is not depended on for
condylar posterior superior positioning.

Although articles have been published on the accuracy of digital
cephalometrics, the conventional method of acetate tracings was more

accurate and valuable in this study. This was probably due to the fact that
the lateral cephalographs were taken at different locations, at different

times, by different technicians, with only an approximately same source

to film distance. The hand tracing method made it easier to align the
sella turcica and nasion and cranial base for each patient.

The average relapse of 4.082 percent represents a significant increase
in stability, with a large decrease from even the recent reports of 10% to
15% using methods such as wire fixation or even bicortical tripod fixation.

Statistically, this value represents a relapse and relapse percent that at a
level of p >.01, can not be said to be different than zero.

This significant change is in part due to three factors. The first and

most important factor is the rigid fixation. The placement of titanium

mesh provides more stability to the osteotomy fragments during the
initial healing stages. The tensile strength of the mesh is sufficient to
prevent warping or distortion of the mesh by any muscle imbalance that

may occur because of the surgery. Use of the mesh also helps to prevent
anterior superior rotation of the proximal fragment.
During the surgical procedures, all condyles are placed in the most
superior and posterior position in the glenoid fossa. This prevents or at

least reduces the amount of relapse associated with condylar sag or

repositioning that McNeil reported. The titanium mesh, when combined

with proper careful surgical technique, helps assure accurate condyleglenoid fossa positioning intraoperatively.
The second factor contributing to the decreased relapse, is use of a

surgical technique which minimizes the amount of periosteal stripping and
muscle disorientation from the proximal fragment. This not only limits
changes in muscle orientation, but also helps to minimize the amount of
scar tissue formation with subsequent contracture.

The third factor which may be contributing to the amount of relapse in
this study is the amount of advancement. Although relapse does not
appear to have any relation to age, sex, years in orthodontic treatment, or
race, it does have an relationship to the amount of advancement. This

amount of relapse also appears to be significantly effected by the type of
osseous fixation utilized.

The advancement averaged 5.053 milllimeters. As can be seen in Graph
1, the amount of advancement followed a normal distribution curve. Van

Sickles

feels that advancement must be more than 6 to 7 millimeters

to significantly effect the amount of relapse. Schendel "I ^ also found that
the amount of advancement effected the amount of relapse. It should be
noted that although the two patients with the most postoperative relapse

did have advancements of more than 6 millimeters, the one patient with an
advancement of 10 millimeters had zero relapse. Graphs 3 and 4 show the
comparison of advancement to relapse and percent relapse. The amounts of

relapse and percent relapse can be seen to be proportional to the amount of
advancement.

In all fifteen patients, the most relapse identified was one (1)

millimeter. Graph 2 shows the frequency distribution of relapse, with a
mode of zero. Martis

reports that relapse of one (1) millimeter or less

is not significant. He had relapses of greater than 1 millimeter in 8.75
percent of his cases. He used no osteosynthesis whatsoever and was able
to get an overall relapse rate of only 14.2 percent. He attributed this to

excellent surgical technique. The patients were in intermaxillary fixation

for 12 to 14 weeks and no follow-up has been reported regarding
subsequent temporomandibular joint disease.

The changes in anterior facial height were very similar to Van Sickle's

findings with an average postoperative increase in vertical height of

4.367 millimeters at one week and 3.83 millimeters at 6 months. Graph 5
shows the relationship of preoperative anterior facial height to 6 month

anterior facial height. Van Sickle attempted to compensate for this by
rotating the mandible around condyloid point but still had a net increase in

anterior facial height following mandibular advancements, it is assumed

that since the procedures in this study were all horizontal mandibular
advancements with no vertical components, that the one week values

reflect the presence of interocclusal acrylic splints and a tendency of
increase in facial height that is inherent in the procedure. The six month

values reflect the removal of the acrylic splint (after 4 - 6 weeks), with a
decrease from one week postoperative measurement of .5 millimeters. The

continued increase of 3.4 millimeters may represent the clockwise

rotation of the distal segment by the suprahyoid muscles previously
referred to, but is most likely due to an inherent tendency of the

advancement procedure to increase facial height. The importance of this is
decreased by the fact that none of the fifteen patients developed an
anterior open bite, and none of the patients required orthodontic correction
(i.e. extrusion of anterior teeth to camoflage an open bite).
Postoperatively all patients were treated the same. All patients were

released from intermaxillary fixation within 72 hours, were placed into
full time elastics, and were continued on full liquid diets for 6 weeks. No
orthodontic movement was allowed for 6 weeks.

The patients in this study experienced very few postoperative
complications. Only four (4) patients required postoperative plate

removal (six titanium plates, 20%). In those patients with plates removed
(all after 6 weeks), the relapse has been 4.98%, indicating that after six

weeks of osteosynthesis, the plates have very little affect on the stability
or strength of the osteotomy site.

Unlike other procedures

which had mandibular nerve paresthesia at

six months in 62 and 64% of the cases of wire and bicortical screw

osteosynthesis, this study had paresthesia in 13.3% of the patients(2 out
of 15 patients) or 10% of the surgical sites (3 out of 30). One patient
reported bilateral partial paresthesia at six months. Steinhauser felt that

prolonged postoperative paresthesia was due to compression of the

osteotomy fragments( and thus the nerve) or direct nerve involvement by
the the bicortical screw placement. This is eliminated as a factor in this

procedure which utilizes a unicortical screw without osteotomy fragment
compression.

The vertical opening has averaged 44.5 millimeters (S.D.=5.302) at six
months. None of the fifteen patients had temporomandibular joint
dysfunction prior to or following the surgery.

The rigid fixation technique used in this retrospective study has
several significant advantages. Those are:

A. Significantly decreased postoperative relapse.

B. Significant decrease in intermaxiliary fixation time with better
patient comfort and surgical acceptance.
C. Easier surgical technique with less surgical instrumentation
expense.

From a surgical point of view, the most important advantage is
decreased postsurgical relapse with less postoperative complications such
as paresthesia, infection, and temporomandibular joint dysfunction. From
the patients point of view, the most attractive features inciude no extra-

oral puncture wounds or scars, and intermaxillary fixation of 1 to 2 days
at the most compared to the standard 2 to 3 months of fixation.

SECTION VI

CONCLUSION

This study has shown that rigid fixation of orthognathic procedures

provides a simple yet consistent method of accurately and reliably
stabilizing osteotomy fragments. The method used eliminates the need for

guessing or overcorrecting for the amounts of relapse traditionally
associated with the mandibular sagittal split osteotomy. The amount of

relapse in this study was measured to average less than 5% . Clinically,
this was found to be a significant decrease from previously reported
values. Statistically, the relapse was found to be essentially zero.
The results of this study indicate that this represents an improved, more
stable method of rigid fixation. Further studies need to be done to include

other orthognathic procedures but it is felt from thispreliminary study
that the improved stability will apply to those procedures also.
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APPENDIX A

TABLES

TABLE 1

MANDIBULAR MOVEMENT

MEAN

ADVANCEMENT(mmj 5.433

RELAPSE(mm)

PERCENT RELAPSE

.233

4.052

S.D.

S.E.

2.154 .556

.372

.096

6.082

1.57

MINIMUM

1.5

MAXIMUM

10.5

0

0

15.39

RANGE

9.0

TABLE 2
ANTERIOR FACIAL HEIGHT

MEAN

PREOPERATIVE HEIGHT

S.D.

S.E.

116.13

10.58

2.73

POSTOPERATIVE HEIGHT (1 WK) 120.50

10.45

POSTOPERATIVE HEIGHT(6 MO) 119.97

10.48

)NE WEEK - PREOPERATIVE

5IX MONTH - PREOPERATIVE

3.83

>IX MONTH-ONE WEEK CHANG0

.53

minimun

95.5

137.0

2.699

100.5

137.0

2.706

99.0

137.0

2.24

.578

0

1.92

.497

0

.508

5.0

1.97

maximum

-2.0

TABLE 3
MISCELLANEOUS VARIABLES

MEAN

S.D.

S.E.

MINIMUM

24.7

8.4

2.2

14.0

38.0

24.0

44.2

5.3

1.4

35.0

50.0

15.0

MAXIMUM

RANGE

POSTOPERATIVE

APPENDIX B

GRAPHS

GRAPH 1

MANDIBULAR ADVANCEMENT

(frequency distribution)

Histogram of X-j: Mandlbular Advancement

GRAPH 2

MANDIBULAR RELAPSE

(frequency distribution)

Histogram of Xi: Mandlbular Relapse

I
«

GRAPH 4

MANDIBULAR ADVANCEMENT vs PERCENT RELAPSE

Percentile Comparison Line Chart for coiumns: X1Y1
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GRAPH 5

ANTERIOR FACIAL HEIGHT

(preoperative vs. 6 months)

Percentile Comparison Line Chart for coiumns: XiY-)
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